[The origin of the eukaryotic cell. III. Principles of the morphofunctional organization of the eukaryotic cell].
The eukaryotic plasmalemma, eukaryotic cytoplasm with its usual cytomembranes, and eukaryotic nucleus are obligatory components of the eukaryotic cell. All other structural elements (organelles) are only derivates of the aforesaid cell components and they may be absent sometimes. There are protozoans having simultaneously no flagelles, mitochondria and chloroplasts (all the representatives of phylum Microspora, amoeba Pelomyxa palustris, and others). The following five general principles play the main role in the morphofunctional organization of the cell. The principle of hierarchy of block organization of living systems. Complex morphofunctional blocks (organelles) specific for the eukaryotic cell are formed. The compartmentalization principle. The main cell organelles (nuclei, flagellae, mitochondria, chloroplasts, etc.) undergo a relative morphological isolation from each other and other cell organelles by means of the total or partial surrounding by membranes; this may ensure the originality of their evolution and function. The principle of poly- and oligomerization of morphofunctional blocks. It permits the cell to enlarge its sizes and to raise the level of integration. The principle of heterochrony, including three subprinciples: conservatism of useful signs; a strong acceleration of evolutionary development of the separate blocks; simplification of the structure, reduction or total disappearance of some blocks. It explains a preservation of prokaryotic signs in the eukaryotic cell or in its organelles. The principle of independent origin of similar morphofunctional blocks in the process of evolution of living systems. The parallelism of the signs in unrelated groups of cells (or protists) arises due to this principle.